An evaluation of ventilation in dystrophic Syrian hamsters.
Ventilatory responses of 10 control and 10 dystrophic male hamsters to air, hypercapnia, and hypoxia were evaluated at four ages (40, 70, 100, and 140 days). Tidal volume (VT), frequency (f), minute ventilation (VE) as well as inspiratory and expiratory time of awake animals were measured with a plethysmograph. There was a small increase of VT in both groups with age. Although there was no change of f in the control group with age, there was a progressive decrease in f (means +/- SE: 92 +/- 8, 97 +/- 9, 74.5 +/- 10, and 68 +/- 8 breaths/min) in the dystrophic group. Consequently VE on air decreased in the dystrophic group. Both groups showed similar responses to hypoxia (13 and 10% O2) and hypercapnia (3, 5, and 8% CO2) at 40 days. By 70 days the hypercapnic, but not hypoxic, response of the dystrophic animals was significantly decreased compared with that of the control group (at 8% CO2, VE = 47.4 +/- 4.1 vs. 75.7 +/- 7.6 ml/min, P less than 0.01). At both 100 and 140 days the response of the dystrophic group to CO2 was flat; i.e., the slope VE vs. fractional concentration of inspired CO2 was close to zero, and the hypoxic responses were greatly diminished. Because hamsters increase VE in response to CO2 primarily by increasing VT, the data suggest that dystrophic hamsters are unable to increase VT at a very early age, presumably due to muscle weakness. The normal response of hamsters to hypoxia, which is primarily to increase f, appears to be maintained for a longer time.